The global community has made tremendous strides in providing access to water and sanitation in recent decades. Driven by the United Nations Millennium Development Goals, which sought to halve the proportion of the global population without sustainable access to safe drinking water and basic sanitation, billions of people now have access to these basic human rights. As the global community works to implement the next generation of development goals, the Sustainable Development Goals (SDGs), it is critical to determine how unserved populations can be reached. To investigate indicators of water and sanitation access, surveys were conducted among 300 households in the Vietnamese Mekong Delta. Households with and without access to improved water or basic sanitation were identified and data from these surveys were subjected to multiple regression analyses to identify household characteristics that correlate with access. It was found that for households without access to either water or sanitation, three variables were statistically significant predictors of access: distance to local government, household floor material, and the gender of the household water manager. Predictors of access to water and sanitation were evaluated separately. This integrated water and sanitation case study draws several implications for this next phase of SDG development programming.
INTRODUCTION
Water, sanitation, and hygiene (WASH) development has been a top priority in recent years for many local, Field observations were also undertaken during this study.
This approach aided the examination of everyday experiences and challenges faced by the interviewed households relative to water accessibility. During an initial site visit to each community, interviews with local personnel informed the design of the structured questionnaire and sampling frame. Local administrative personnel provided an aerial map of all households within the village and each household was assigned a number using a random number generator.
The first 100 households on the randomly generated list were approached and utilized additional households from the list were included if one or more households declined to participate in the survey. Of the initial 300, two households declined to participate. The survey included questions relating to water and sanitation facilities and was carried out in Vietnamese with students from An Giang University serving as enumerators. In addition to asking usage, health, and hygiene questions, the survey enumerators observed and recorded details regarding the facility quality at each household. Prior to survey deployment the enumerators were trained in both English and Vietnamese during a 1-day workshop by members of the Table 2 ) on households with access and without access to improved water and sanitation. The three regression models analyzed: (1) all households with access to improved water, (2) all households with access to basic sanitation, and (3) households who had access to neither improved water nor sanitation facilities.
RESULTS

Household access and model selection
Of the households surveyed, roughly 73% (n ¼ 220 water; n ¼ 221 sanitation) had access to improved water or sanitation facilities. Although the access percentages were nearly identical between water and sanitation, only 58.3% (n ¼ 175) of households had access to both basic sanitation and improved water while 11% (n ¼ 34) had access to neither. The types of facilities each household had also varied among participants.
As shown in Table 3 , the most common 'improved'
technologies for sanitation and drinking water included flush/pour toilets and piped facilities, respectively. Three households identified bottled water as their primary source for drinking water, which can be categorized as either improved or unimproved depending on the secondary source used by the household. In all three cases, the secondary source was unimproved and therefore was categorized as unimproved for all three households. The piped-water systems recorded were generally small community-level systems.
To determine the most appropriate logistic regression model for each response variable, both stepwise regression and ANOVA were applied. The Akiake information criteria (AIC) and cross-validation error rates allow for comparisons between each group of models to aid in model selection (Arlot & Celisse ). As Table 4 suggests, the models fitted by stepwise selection outperformed the models selected by ANOVA procedure and therefore the former were chosen for further analysis in all three cases.
Household characteristics
Household characteristics that demonstrated significant relationships between survey responses and access to water or sanitation included the distance to a government office (for all three models) and distance to a local market (for water model) ( Table 5) Stilted houses with wooden floors compromised 25%
(n ¼ 74) of all households surveyed. As indicated in Table 3 , 73% (n ¼ 220 water; n ¼ 221 sanitation) of households had access to improved water or to basic sanitation.
Of stilted households, however, 43% (n ¼ 32) had access to improved water and 55% (n ¼ 41) had access to basic sanitation. Throughout the sampling frame, 11% (n ¼ 34) of all households and 35% (n ¼ 26) of stilted household did not have access to improved water or basic sanitation. Farm and house size also appeared to be significant for the water access model. There were a number of initial variables that proved to be unrelated to the stepwise model for any of the three models described. The village the household was located in was only a related variable within the sanitation model and indicated that village was significant and village 2 was more likely to have access to basic sanitation compared to village 1.
DISCUSSION
Reported access, combined access, and the SDGs
In this study, all three communities had lower access to improved water than reported average levels for the country of Vietnam. While this could have been due to sampling bias, the design of the quasi-random sampling as described should have prevented such selection bias and indeed other sample attributes were representative of the community as a whole (for example, basic sanitation). In addition to highlighting the lower levels of improved water access, this analysis revealed that the combined estimate of access, meaning access to both improved water and sanitation, totaled only 58.3%, much lower than nationally reported statistics on either metric separately. These observations indicate that this region of Vietnam has substantial progress to make to achieve the SDGs' more ambitious targets of achieving universal access to both water and sanitation by 2030.
Alongside universal access, the SDG targets include strengthened definitions of improved access and safely managed water and sanitation and hygiene (United Nations ).
Although this study collected data categorized through defi- 
